ABSTRACT. This article reviews recent studies of pigs in the Iron Age in the southern Levant. The studies were carried out as part of the European Research Council-funded Ancient Israel project, with the aim of examining questions of identity and ethnic boundaries, with special emphasis on Philistia and ancient Israel. On the Philistine side, the results show a dichotomy in pork consumption between urban centers and the rural sector, and suggest that European domestic pigs were brought to the Levant by the Sea Peoples, most probably to secure the supply of meat. Reviewed with previous evidence, we suggest that economic motivation was the driving force for pork consumption and abandonment. Regarding ancient Israel, new studies show that avoiding pork was a widespread phenomenon of much of the Iron Age in both the highland and the lowlands outside of Philistia. They also point to a rise in pork consumption in lowlands sites of the Northern Kingdom in the Iron IIB and suggest a link between this phenomenon and the early consolidation of the taboo on pigs in Judah in late-monarchic times.
INTRODUCTION
Iron Age pig husbandry in the southern Levant has been studied extensively, primarily in order to understand the biblical prohibition on consumption of pork (Leviticus 11:7; Deuteronomy 14:8). Hesse's (1990) survey of numerous archaeozoological publications led scholars to propose that the absence or presence of pigs is the only way to distinguish between early Israelites and Philistines in the Iron I (Finkelstein 1997) , and in fact throughout the Iron Age (Faust 2006:37-8) . This notion led researchers to focus on pig frequencies at specific sites (e.g. Lev-Tov 2000 , 2012 RabanGerstel et al. 2008; Kheati 2009 ), and to discuss issues of cultural and identity boundaries in the early phase of the Iron Age (e.g. Bunimovitz and Faust 2003; Killebrew and Lev-Tov 2008; Bunimovitz and Lederman 2011; Tamar et al. 2013) , as well as cultural acculturation during later phases of the period (Faust and Lev-Tov 2011) . Studies on pig husbandry and consumption also raise the question of the roots of the biblical taboo. For many years, a dominant theory pointed to the Sea Peoples as the "prime movers" behind a strong pig culture that was brought from the Aegean Basin. This became a symbol of their identity in the eyes of their neighbors-the early Israelites-who avoided pigs in general and pork consumption in particular in order to draw the identity line between the two groups, a typical "us" and "them" situation (Stager 1995; Finkelstein 1997 ). There were those who argued for a more cautious attitude, considering numerous reasons that could influence the decision to raise pigs (Hesse and Wapnish 1997, 1998) . These include site function (e.g. LevTov 2000) , economic-political factors (Zeder 1996 (Zeder , 1998 , and ecological issues (Harris 1987) . Hesse and Wapnish (1998) also correlated the high frequency of pigs to the subsistence strategy of the newcomers' society, which opted for exploiting pigs as a fast source of meat until the migrating groups were efficiently settled in the new land.
The prevalent theory, according to which the Iron I Sea Peoples brought a strong pig culture from their homeland (e.g. Killebrew and Lev-Tov 2008) that caused the contemporary local highlanders-the early Israelites-to avoid pigs, has recently been challenged by new data regarding both sides of the Philistine/Israelite equation.
On the Sea Peoples side, since it is acknowledged that pork consumption played an important role in the diet of at least some of the Iron I migrants from the west and northwest (Yasur-Landau 2010) On the Israelite side, the taboo on pigs comes from biblical literature that dates not earlier than the late 7th century BCE, that is, several centuries after the migration of the Sea Peoples and the rise of ancient Israel in the highlands. How, then, do we bridge between the realities in the Iron I and the emergence of the biblical law in the late Iron II?
These questions led us to focus our interest on pig husbandry and consumption, and the current paper offers a review of our results. A detailed description of the research can be found at Sapir-Hen et al. (2013) and Meiri et al. (2013) . The following two tracks were pursued:
1. Advances in archaeological and archaeozoological research were deployed to better understand patterns of pig husbandry and pork consumption in the region. Zimhoni 1997; Singer-Avitz 2004, 2006) . Pig frequency levels were based on Grigson (2007) and defined as follows: insignificant <2%, significant 2-7%, and highly significant >7%.
2. Ancient DNA was extracted from pig bones, covering periods from the Middle Bronze Age to the present. The results were then compared to published data from across Eurasia. The aim was to verify the genetic origin of the Philistine pigs. In other words, the team attempted to check whether the Philistines brought pigs from their homeland or merely enhanced the raising of local pigs (Meiri et al. 2013 ).
These studies were made possible by methodological advances such as progress in fine-tuning the chronological phases of the Iron Age, accumulation of new data on pig frequencies and their exploitation (full list in Sapir-Hen et al. 2013) , and progress in molecular methods that enable the extraction of DNA from ancient specimens (e.g. Shapiro and Hofreiter 2012 and references therein).
THE PHILISTINES
The Philistines constituted one group among the Sea Peoples who probably migrated to the Levant from various locations in the eastern Mediterranean-the Aegean Basin, Cyprus, and/or southern Anatolia (e.g. Lev-Tov 2006; Yasur-Landau 2010) . Identifying immigrants' culinary behavior can shed light on patterns of their movement and early history in the new land. As pig husbandry and pork consumption are major characteristics of the main urban Philistine sites (see below), the question of whether they brought their pigs (and their kitchen traditions) with them, or relied on the local fauna, is crucial for understanding the nature of their migration in particular and the migration of ancient groups in general. A genetic study (Meiri et al. 2013 ) demonstrated that pigs from Late Bronze Age sites in Israel (until ~1150 BCE) depict haplotypes of modern and ancient Near Eastern pigs, meaning that they were of local origin. European haplotypes (foreign pigs) became dominant in the Iron IIA (~900 BCE; Figure 1 ). During the ~250 yr between the two periods, pigs could have Iron Age Pigs: New Evidence on Their Origin and Role been brought to the region in multiple events. As the archaeological evidence points to growing amounts of pig consumption in the Philistine urban centers, specifically during the early Iron Age (see below), it is reasonable to attribute a significant part of this translocation of domestic European pigs to the Sea Peoples in general and the Philistines in particular. Currently, ancient DNA information from Iron Age Philistine sites is still missing, and the first European pigs identified thus far come from Megiddo, located about 150 km north of the main Philistine centers. The 250-yr gap can be explained as representing the time needed for the European pigs to expand northward, or it may imply that the data from the early phases of the Iron Age are insufficient. Future study of pig bones from Philistia may therefore "close" this gap. A similar pattern in genetic signature is observed in Anatolia, where the major transition to a European haplotype also took place during the Late Bronze-early Iron Age (Ottoni et al. 2013) . The notion that the pigs were carried along with various immigrant groups to different locations suggests that the exploitation of this animal, also by the Sea Peoples, was not a unique cultural trait but rather motivated by economic factors (see more below).
If the Philistines did indeed bring their pigs with them, we are faced with questions regarding their motivation: Should pork consumption be attributed to cultural preferences (e.g. Faust and Lev-Tov 2011) ? Looking at the data for Iron I sites in Philistia, Sapir-Hen et al. (2013) identified a pattern according to which the exceptionally strong appearance of pigs is characteristic of the main urban sites but not of the smaller settlements and the rural sector [ Figure 2 ; note that data on the Iron Age fauna from Ashkelon has not yet been fully published and that the preliminary numbers (in Hesse 1990) are not correlated to strata]. This phenomenon was also observed by Maeir et al. (2013) , who suggested that various unspecified factors (ecological, economic, or functional), rather than ethnicity, were responsible for this dichotomy. Faust and Lev-Tov (2014) argued otherwise; they maintained that the urban/countryside contrast may stem from the fact that the rural sector was inhabited by a number of groups rather than solely by Philistine immigrants (see also Uziel 2007; Gadot 2008) . They suggested that the rural sites were under Philistine political control without having been inhabited by them, and thus ethnicity is the only factor contributing to the urban/rural dichotomy. However, Sapir-Hen et al. (2013) demonstrated that pig presence or absence cannot be used as an ethnic marker (see below).
Of all the aforementioned factors, ecological settings seem to be the least likely responsible for differences in pig frequencies. While raising pigs necessitates proximity to a water source, this is also Thus, economic or functional factors seem more probable to explain the urban-rural dichotomy. Still, this dichotomy cannot stem from better economic conditions in the cities, as larger numbers of pigs are usually correlated with lower economic status (Hesse and Wapnish 1997) and with household economy rather than a centralized one (Zeder 1996) . The difference must therefore stem from dissimilar economic motivations at different sites, as was suggested by Lev-Tov (2000 :208, 2010 regarding Tel Miqne/Ekron. Note that the livestock economy of neighboring Beth Shemesh and Tel Miqne/Ekron differs both in terms of pig frequencies (Bunimovitz and Lederman 2011; Tamar et al. 2013 ) and relative frequencies of cattle and of sheep vs. goats (Sapir-Hen et al. 2014) . Thus, the economies of these sites may be viewed as complementary to each other (Sapir-Hen et al. 2014) . Trading between Beth Shemesh and Philistine sites is also evident in the pottery assemblages (Bunimovitz and Lederman 2011).
At the end of the Iron Age, Philistine sites-though not all the urban centers-show a decline in pork consumption (Lev-Tov 2010; Hesse et al. 2012 ; see discussion regarding Tell es-Safi/Gath in Lev-Tov 2012; Maeir et al. 2013 ). This change is considered as demonstrating an acculturation process, when the Philistines lost their "unique traits" (Faust and Lev-Tov 2011) . However, an economic rather than cultural motive for the decrease in pork consumption was suggested by Owen (2005) and Lev-Tov (2010) regarding the Tel Miqne/Ekron assemblages. Owen (2005) proposed correlating the decrease in pork consumption with changing practices of pigs' raising: preliminary isotopic evidence suggests that in the early Iron Age pigs were kept in the countryside, while later at least a portion of them were kept inside the city. City breeding may have posed a "threat" to the elite because it extends autonomy to the household economy (Zeder 1996 (Zeder , 1998 , which, in turn, motivat- (Zeder 1996 (Zeder , 1998 , was suggested by Lev-Tov (2010) . He related the decrease in pork consumption, along with other observed changes in animal economy, to the city's incorporation into the economic system of the Neo-Assyrian Empire.
ANCIENT ISRAEL Sapir-Hen et al. (2013) showed that lack of pigs, or very low frequency of pigs, is a common feature of all Iron I sites outside of Philistia, sites that were inhabited by different cultural or ethnic groups. This continues traditional economic strategies that had been common in the Late Bronze Age (see also Tamar et al. 2013 ). This pattern puts into question the ability to differentiate between Canaanites/ early Israelites and Philistines based on pig evidence alone, and suggests that significant consumption of pork can only serve to identify the population of the Philistine urban centers in the Iron I. In Jordan, Tell el-Umeiri (Field B, refuse pit; Peters et al. 2002) 
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The fine chronology resolution study enables detecting changes within the Iron Age. During the Iron IIA, when the political landscape was characterized by emerging territorial kingdoms, a few sites in Israel show higher frequencies of pigs, though no explicit pattern can be detected (Sapir-Hen et al. 2013: Table 1 ). In Judah, the situation is similar to previous periods, with insignificant amounts of pig remains. In Tel Rehov, a site that exhibits Aramean characteristics, pork consumption is slightly over 2% in the late Iron IIA and is insignificant in the Iron IIB (Tamar et al., forthcoming) .
An intriguing pattern appears in the Iron IIB (Figure 3) . In this phase, a dichotomy is evident between sites located in the lowland territories of Israel and Judah. Pigs appear in significant frequencies in the former. Moreover, the pigs found in north Israelite assemblages reflect an important component of the local economy; they were raised and consumed on-site ). These changes in pig frequencies cannot be attributed to different environmental conditions, site function, or political and economic status; rather, they should be associated with economic motivation based on the need to provide a sufficient meat source to the growing population (because of diminishing open areas available for pasture) in the Northern Kingdom (discussion in Sapir-Hen et al. 2013) . Interestingly, in the Iron II, European pigs appear at north Israelite sites such as Megiddo (Meiri et al. 2013) . They either expanded naturally or were intentionally distributed from Philistia along trade routes, thus associating the increase in pork consumption in the Northern Kingdom with commercial contacts with Philistia. As suggested earlier, the population of Judah could have avoided pigs for cultural reasons throughout the Iron Age. For the Iron IIC, there is lack of data from northern lowlands sites; Judahite sites continued avoiding pork, while most Philistine sites show a decline in pork consumption (see above).
DISCUSSION
The results of the studies reviewed here raise new questions for understanding both the Philistine and ancient Israel cultures. In support of the previously suggested theory, based on the archaeological and genetic results, we propose that the Philistines brought pigs with them from their homelands. International connections in the eastern Mediterranean were common before and during the Philistines' arrival, and it is reasonable to assume that these connections were also exploited in the transit of animals and their products. The studied sample is insufficient to establish whether the phenomenon of pig movement should be attributed solely to the Philistines; in fact, we do not believe it should. However, combined with the archaeological evidence for the growing numbers of pigs in the Philistine urban centers, we believe it should be at least partly attributed to them. Still, pork consumption is not a characteristic of all contemporary assemblages in the Aegean Basin (YasurLandau 2010:295-9) . The question remains, therefore, as to the driving force for this phenomenon.
As the major transition to European haplotypes is also evident in other parts of the Ancient Near East (Ottoni et al. 2013) , the movement of pigs may have been economically motivated. Rather than being a Philistine "traditional" food from home, pigs could have been put on the ships in order to provide meat during the dangerous voyage and a quickly reproduced meat supply in the target lands (see also Hesse and Wapnish 1997:247-8) . The migrants may also have opted for taking their own pigs for a practical reason-to clean the ships. Economic motivation also seems to be the probable explanation for the difference in pork consumption between the Philistines' urban and rural sectors, and the driving force for the abandonment of this practice at the end of the Iron Age.
Additional studies are needed in order to decipher the precise patterns of pig frequencies in urban centers and rural sectors in Philistia. Furthermore, acknowledging that the autochthonous population in Philistia was not annihilated, and that the Sea Peoples had come from a variety of lands, intrasite analysis of Iron I assemblages at the Philistine city centers may help monitor cultural if Iron Age Pigs: New Evidence on Their Origin and Role not "ethnic" lines between different segments of their population (for the significance of intrasite investigation see Sapir-Hen et al., in press ).
The emergence of a pig taboo in the southern highlands in the early Iron I as an "us" versus "them" boundary makes sense. But why do pigs not appear in assemblages from the northern part of the highlands, e.g. from sites that are bordering on the Jezreel Valley, far from Philistia? Was there a general Israelite (or highlands) identity as early as the early phase of the Iron I? To answer this question, additional data are needed from highlands sites that border on the Jezreel Valley and the coastal plain of the Sharon and, even more important, from the highlands east of the Jordan River, which gave birth to other territorial kingdoms and hence identities a short while after the Iron I.
The newly detected pattern of dichotomy between Israel and Judah in the Iron II may hint at the reason (or one of the reasons) behind the emergence of the pork taboo. The biblical decree (Lev 11:7; Deut 14:8) comes from the world of Judah in late monarchic and early post-exilic times. Our work demonstrates that pork avoidance fits the reality in Judah in the Iron IIB-C, but does not reflect daily life in the Northern Kingdom, at least not in its lowland sites, in the Iron IIB. Also, pig frequencies in Philistia had already diminished considerably at that time. Thus, promotion of pig avoidance could have been directed not toward the Philistines, who already began losing this cultural trait, but towards the northern Israelites who moved to Judah in the decades after the collapse of the Northern Kingdom in 720 BCE (see further discussion in Sapir-Hen et al. 2013 ).
CONCLUSIONS
The new data and synthesis (Meiri et al. 2013; Sapir-Hen et al. 2013) shed light on the origin, husbandry, and consumption of pigs in the southern Levant in the Iron Age. They indicate that European pigs were introduced to the region not later than the beginning of the Iron IIA, probably by the Sea Peoples. They also put some common conventions in question. The first is that distinguishing between Philistines and other groups can almost automatically be achieved based on pig frequencies. The emerging picture is much more multifaceted than was previously perceived: it is evident that pork consumption is not indicative to all sectors of the population in Philistia, and that pork avoidance is not restricted to one group (or region). Our study seems to demonstrate that all pigrelated decisions were economically driven. The second common notion challenged by our work is that the pig taboo in ancient Israel emerged from the "us" and "them" conflict with the Philistines. Rather, we suggest that this taboo stemmed from a conflict within Judah in the late Iron II-between local Judahites who avoided pigs as early as the Iron I (possibly because of conflicts with the nearby Philistines) and Israelites who moved to Judah in the late 8th and early 7th centuries BCE, bringing with them pig-culture traits.
